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Prognostic Significance of CDKN1B (p27) Expression in Gastroenteropancreatic
Neuroendocrine Tumors

Zhi Rong Qian®; Joshua M Francis™ ?; Monica Ter-Minassian® *; Jennifer A. Chan'; Lauren K.
Brais®; Susanne M. Hooshmand®; Nichole Brooks®; Reiko Nishihara'; Tingting Li*'%; Yu Imamura®;
Mai Yamauchi'; Kentaro Inamura®; Sun A Kim*; Kosuke Mima?!; Yasutaka Sukawa®;
Atsuhiro Masuda®’; Juhong Yang'; Xihong Lin®; David C. Christiani* ® 7; Charles S. Fuchs' &;
Matthew Meyerson® ?; Shuji Ogino® ® °; Matthew H. Kulke!

Department of Medical Oncology, Dana-Farber Cancer Institute and Harvard Medical School,
Boston, MA, USA

’Broad Institute, Cambridge, Massachusetts, USA.

®Department of Environmental Health, Chinese PLA General Hospital, Beijing, China
“Department of Geriatric Gastroenterology, Chinese PLA General Hospital, Beijing, China
SDepartment of Biostatistics, Harvard School of Public Health, Boston, MA, USA

®Department of Epidemiology, Harvard School of Public Health, Boston, MA, USA
’Massachusetts General Hospital, Harvard Medical School, Boston, MA, USA

8Channing Laboratory, Department of Medicine, Harvard Medical School, Boston, MA, USA
9Department of Pathology, Brigham and Women’s Hospital, and Harvard Medical School, Boston,
MA, USA

Background: CDKN1B is a cyclin dependent kinase inhibitor that has been implicated in regulating
tumor growth; loss of CDKN1B expression has been associated with poor prognosis in various
human malignancies. Somatic mutations in CDKN1B have been reported in a subset (8%0) of small
intestinal NETs (SINETs). However, the clinical significance of expression and mutation of CDKN1B
in patients with gastroenteropancreatic neuroendocrine tumors (GEP NETs) has not been defined.

Methods: We evaluated CDKN1B expression in 144 patients with GEP NETs and correlated
expression levels with mutational status and with overall survival after adjusting for other clinical
prognostic variables using Cox proportional hazards regression models. Immunohistochemical
expression was scored according to the percentage of tumor nuclei expressing CDKN1B protein.

Results: Reduced expression (nuclear staining < 50%) of CDKN1B was detected in 18% (26/144)
primary GEP NETs (19 /111 SINETs, 3/19 pancreatic NETs, and 4/15 other GEP NETSs;
respectively). Among 111 primary SI NETs, low expression of CDKN1B was associated with shorter
overall survival (OS) (multivariate HR 2.72, p=0.017). In the cohort of patients with metastatic
SINETs (n=75), low expression of CDKN1B was also associated with shorter OS (multivariate HR
2.87, p=0.016). Mutational status had previously been determined in 45 primary SINETS; of
these, 5/45 had CDKN1B mutations. We did not observe a clear correlation between reduced
CDKN1B expression and mutation of CDKN1B. However, mutation of CDKN1B (observed in 4/34
patients with metastatic SINETsS) was potentially associated with worse OS (multivariate HR 3.48,
p=0.065) in patients with metastatic SINETSs.

Conclusion: Low expression, and potentially mutation, of CDNK1B appears to be associated with
poor prognosis in gastroenteropancreatic neuroendocrine tumors.
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